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Abstract 

2%2f pap^ describes EtthuncEd^VSB syitcm fot impT^^V^ 
ing motMe^tetiestrlan reccptwH performance the A7SC 
DTV Sranxmission standard. Proposed System Is 

fuUy backward compoiible with current ATSC S-VSE 
swdard* for mobiie and portable reception support, £- 
xl^B adojjta a traced i'^niteHafion inctkod ax 

wiB as enkoMtced treBiS-^oded modtdation sckeme. 



UNTRODUCnON 

ATSC DTV 5ysteiii[l] does not pcrfbrm well under dy- 
sainic ^osl choonct cviaditicm auch os poitoble imd mobUe 
environments. To Overcome Chifi mfcriority, Wc pioposo an 
Enhanccd-xVSB system for improved ATSC standard. 
£nh3Docd-xV$B tnoadea^s t^b'tem will nuppcrt flexible 
tradeoffs in payload dain rmc vs. pcrfoTrnaDuc in a 6-MHz 
chaimcL A iviDctional diEgram of the system is shown in 
Figure L The input to the systcca is a data ^m&rti compris- 
ing MPEG compatible psd^ts. The system can traDsmit s 
miittcire of tbc ncnxdal (8-VSB) ^Xixsun ond rah^^X (cfl- 
haaccd) strcaizL AH puckcis corresponding to the noimal 
stx^m arc Hcnt ttsizis the cxisf^g 8-VSB sch^m^ lhe«c 
packets wilt be docoded by IpgHcy receivers. Ail packets 
corresponding to the robmt stream are sent luring an en- 
b flnced codins scheme in a backward-compatible majiac r> 
Legacy receivers igisorc the packets seat via the /obwst 
sceam as these pasisatR have FID eotrcspondii^ to A null 
packet The modutstioii srhetnes for the robusa packets am 
Pscudo 2-'VSB, EnhsDCed 4-VSB, Huhanced $-VSB and 
llybrid-VSB, lt>V for the robust slEtRtm is typically 
reached «it » lower 5KR eoi&piuicd to thai of the rion>^i 
VSB streaiiL[2] 




Figure 1. Block diagram of E-xVSB transmls- 



Z Performance of Enhanced-xVSB system 

Tbc ATSC normal stream uses ^VSB modulation 
scheme. In this modulation scheme, tbe encoded data blxs 
arc mapped into 8-levcl(-7, -5, -3. -l , -M, +3, +5, +7) sym- 
bols, la staodard receivers, DFE(Decision Feedback Equal- 
lucj) is usually used to eompcn^c a muitipath chaxmel 
di^ordoxu But in severe muitipath dmmcl condivLoox ^ 
VSB hii» perfonnancc limilatio]^ by disU>rdon of input 
symbol constellation and increased probabiliry errors, lead- 
ing to error propagation m DFE. By using advance-d eqiiaf- 
izcr slicer» reduced coastcUaiiont^- level VSBJ and/or ro- 
-bus:-ccKiijig4echniqucs[46-staie-TX:M-ecK3cc],^=xV:SB-j^^ 
ceiver can be significantly improved on ^ost handiuig 
pefformance as well as AWGN reception perfonnnrtce. 
Tbcvc Icchniquc^ can he also used lo impruvC the nM:cplion 
of nonoaal streampl. The proposed system is simuiatctl 
under while noise and muitipath cnvirpmncnts to mcwurc 
the TOV and lo compare the difterem robust modes. Tabic 
I. sbov^ the perfozmonce eox^aHson of different robusi 
xnodeS ,^under AWGN channel. .It can be observed that 
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Pscwdo-2VSB mode provides a gain of I'^.SdB cqmpaicd 
to EnhaDCCd-S\'S& mode [4]. 

Table 1. ParformanBe cpinparl^on of tho difterant ro- 
bust mode» 



Table 2. Susceptibility to single dynamic 6chofi& 



Robust mode 


SNIUa^TOV^dB) 


\f1 rtiift Pfiftvdo-2vSB 


6^.5 


l/2ranc ATSCE-VSB 


7.5~S.O 


1/4 rate PscDdo-2VSB 


0^1 


1/4 rtiie ATSC E-VSB 


5.0-5.5 




Figure A<lv«]tccd cqaoiuRtr atntctiire for C-^VSB r«ceivcr 

Figure 2 shows a structure of DFB equalizes- for E-xVSB 
receiver. A simpHfied trellis decoder caq be wscd in £- 
xVS3 receiver to provide & good estim^ of tianKKuitted 
symbol using sttdueed constcUstioii and robust coding 
tochQique$. Figure 3. shows a cqudEzer convergence $pecd 
imprrtvcment by E-xVSB advanced equali;^ techniqiic[4]. 
Tabic 2. shows a dynamic thuMpalh latioriit^^ test results 
obtained by ptototypc receiver in S-VSB and Pscudo-2VSB 
iwode und«r • lOdB, 1 Ou»cc delay single echo chOTnol. Tt 
mdicatcd that Pseiido-2VSB signal can significantly im- 
provB a dynaniic ghost handiing pcrfonnancc at receiver 
side. 



Stream Type 


Robust stream mix. 
ras3£s(%j mode 


DoppJer frequency 
before failurefHz) 


8-VSB 


0 


20 


F5cudo-2VSB 


100 


370 



This advantage of dyuomic multipath pcrfomiftiicc can be 
iised by broadcasters in a wide rapge of stppiications such 
as ponkble/oxobile services. 

5. Conclusion 

Enhfli>ced-xVSB system capable of irnnsmitting b robust 
stream along with S-VSB stream in a backwiird compatible 
maxiDcr usins ATSC 8-VSB synicm presented, Per- 
foirnaDce results iridicme that proposed E-xVSB system 
performs better than cwrcnl ATSC E-VSB mode under 
AWCN channel fl^ wcU as dynamic multipath channels, 1/2 
nite mode provides a gain of l-h5dBj 1/4 mtc mode pro- 
vides a gain of 3-5dB compared to ATSC E-VSB mode. 
Hnhanctd-xVSB can provide a maTEinnuin service flcxibiljiy 
for broadcasters 
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r^re 3. BqiudiEei- convergeoee spoed comparbon bctw««n 
S.VSB aud E-xVSE|P-tV&B mode | 



Fieorc 4. £nlumce-xVKl] Tx^Rx System Test Bed 
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